Time-dependent response of fetal pulmonary blood flow to an increase in fetal oxygen tension.
We describe the temporal characteristics of the response of the fetal pulmonary circulation to the vasodilatory stimulus of a sustained increase in fetal PO2 (5.1 +/- 0.7 Torr) in 13 chronically prepared fetal sheep. Left pulmonary artery blood flow was measured by electromagnetic flow transducer. Fetal PO2 was increased by delivery of 100% oxygen to the ewe and did not significantly change during the 2 h period of oxygen administration. Fetal left pulmonary artery blood flow slowly increased to a peak approximately 2.7 times the control value 40-50 min after the onset of increased PO2. It then steadily declined toward baseline over the next hour of increased PO2. Maximal pulmonary blood flow in response to the increase in PO2 increased with gestational age. Pulmonary arterial, aortic, and left atrial blood pressures did not change significantly in the animals in which measurements were made. We conclude that the changes in fetal pulmonary blood flow with increased fetal PO2 depend upon the time after the PO2 is increased. The adaptation seen during the second hour suggests the existence of mechanisms that tend to keep the fetal pulmonary circulation chronically constricted at any PO2 likely to be encountered in fetal life.